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MAIZE: CHANGE AND EXCHANGE 
Matthew Pritchard, Karl Hammond 
DETECTION OF CONSCIOUS DISTORTION BY THE VALIDITY 
INDEXES OF THE CHILD ABUSE POTENTIAL INVENTORY (CAP) 
Julie Crouch, Joel S. Milner, Kani Dangovan, Priya Sekar 
FROM MIDWIVES TO MEDICS: THE CENTRALIZATION OF 
OBSTETRICAL MEDICINE IN CHICAGO AT THE TURN OF THE 
CENTURY 
Gretchen E. Green 
IS THERE A CONNECTION BETWEEN TYPE A PERSONALITY AND LEFT 
BRAIN DOMINANCE? 
Erin Lott, Elizabeth Bielenberg 
LINCOLN THE MODERNIST 
Bernard C. Hollister 
THE REVERSING OF THE CHICAGO RIVER AND SOME OF ITS IMPACTS 
Gregory Oleksky 
MECHANICS OF A POSSIBLE PLANET/PULSAR SYSTEM 
Tanuj Gupta, Ryan Keeney 
A STATISTICAL ANALYSIS OF TRENDS IN SEARS PRE-FABRICATED 
HOUSING, 1908-1939 
Ryan Keeney 
CHICAGO'S PACKINGTOWN IN THE EARLY 20th CENTURY 
Michelle Garrison, Christina Rosenmeier 
THE IMPACT OF THE EISENHOWER EXPRESSWAY ON THE GARFIELD 
PARK NEIGHBORHOOD 
Matthew Groch, Sangeeth Peruri, Richard (Rich) Lee 
THE COMPUTER AS A TOOL FOR COMPREHENSION 
Tony A. Rippy 
SOFTWARE TRILOGY: INCREDIBLY TINY SERVANTS (ITV), 
EVOLUTIONARY LINES, AND NEURAL NET ANTS 
Ronald R. Cripe 
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Session 1 8:30-8:45 THE SEARCH IN A MICROCOSM FOR A UTOPIAN FORM OF STUDENT 
GOVERNMENT 
Walter Lee, Taji Perry, Nora Chen, Joo-youn Lee 
8 5 0 - 9:05 WE SHALL NOT BE MOVED! - THE MEMORIAL DAY MASSACRE OF 1937 
Norman Lee, Shannon Greve, Michael Tae, Peter Kim 
9:10 - 955 HISTOLOGICAL EXAMINATION OF THE GASTRIC MUCOSA OF THE 
SPOTTED HYENA, Crocuta crocuta (MAMMALIA: CARNIVORA: 
HYAENIDAE) 
Clay Dean, G. Lawrence Forman, Ronald H. Pine 
Session 2 950-9 :45 CHINESE AMERICANS: A HISTORY OF CHANGE AND EXCHANGE 
Alan Hsu, Jesse Hsu, Michael Hsu 
9:50-10:05 PARALLEL-AXIS GRAPHING 
Michael Kimmitt, Melissa Heischberg 
10:10-10:25 COMBINATORIAL CONNECTIONS WITH SETS OF N-OMINOES 
Charles L. Hamberg 
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Session 1 8:30-8:45 TO CLEAN OR NOT TO CLEAN: A PAINTINGS CONSERVATION SOAP 
STORY 
Judith J. Bischoff, David Erhardt 
850-9 :05 VOX POPUU: POP MUSIC AND DISSENTING SOCIAL COMMENTARY 
DURING THE VIETNAM ERA 
Joseph R. Prieto 
9:10-9:25 THE KUNE CREEK FARM HERB BOOKLET: AN EDUCATIONAL TOOL 
CONCERNING LIFE IN VICTORIAN TIMES 
Leah Berman, Rachel VanBrunt, Pat Walton 
Session 2 950-9 :45 PERFORMANCE GROUPING OF AMERICAN INDUSTRY 
Patrick J. Belton 
9:50-10:05 IF I CANT DANCE - THE LIFE AND IDEAS OF EMMA GOLDMAN 
Claudia Flores, Liv Gjestvang, Walter Lee, Andrew Pitcher 
H o r w i t z C o n f e r e n c e R o o m (A102) 
Session 1 850-8 :45 THE IMPACT OF WAR ON WOMEN AND WOMEN ON WAR IN THE 20TH 
CENTURY: THE AMERICAN EXPERIENCE 
Jenny Deller, Rachel Kopay, Margaret Lilly, Abigail Scott 
850 - 9:05 CONFESSIONS OF A GHOSTBUSTER 
Ronald H. Pine 
9:10 - 9:25 REASONS FOR THE FORMATION OF THE CHICAGO VICE COMMISSION 
OF 1910; ITS REPORT; AND ITS AFTERMATH 
Steven Geissler, Brian Gerard, Elizabeth Chung, Darci Black, 
Mary Lynn de Paz 
Session 2 950-9 :45 WRITING: THE FINE ART OF PROCRASTINATION 
Elizabeth Chilton 
9:50-10:05 A RHETORICAL ANALYSIS OF EUDORA WELTY'S POWERHOUSE 
Cheri R. Long 
10:10-10:25 THE FROST IN ROBERT FROST 
Harith Rajagopalan, Sonali Bhatt 
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Session 1 
9:50-10:05 
10:10-10:25 
8:30 - 8:45 
850 - 9:05 
9:10 - 9:25 
INFLATION OF THREE SPACE DIMENSIONS IS DYNAMICALLY 
FAVORED IN ANOMALY-FREE KALUZA-KLEIN SPACETIMES 
John Dykla, Ethan Honda 
PUSHING THE ENVELOPE OF INTEGRATED SCIENCE: CONNECTING 
ASTROPHYSICS AND BIOLOGY VIA AN ANALOGY BETWEEN 
STELLAR EVOLUTION AND MAMMALIAN ONTOGENY 
Edward J. Mover, Jr. 
INVESTIGATIONS AND CONTROL OF THE UNSTEADY FLOW FIELD 
OVER A PITCHING AIRFOIL 
George Schwartz 
PREDICTIONS CONCERNING THE GLOBAL HEAT BUDGET OF THE 
PLUTO/CHARON SYSTEM BASED ON MODELS DEVELOPED OF 
THE THERMAL HISTORY OF THE NEPTUNIAN SATELLITE 
TRITON 
Matthew E. Prichard, Edward J. Moyer, Jr. 
A PHOTOELECTRIC PHOTOMETRIC ANALYSIS OF THE DWARF 
CEPHEID STAR VZ CANCER 
David Vakil, Edward J. Moyer, Jr. 
SEPARATING INCLUSIONS FROM METEORITES 
Alan Hsu, Steven Simon, Paul J. Sylvester, Lawrence Grossman 
Awk AND UNIX: AN ADVENTURE IN SHELL PROGRAMMING • • • 
Catherine E. Humowiecki, Frank Koenen 
STREAMLINING DATA REDUCTION FOR NEUTRON ANALYSIS 
Joseph S. Beda, Paul J. Sylvester, Lawrence Grossman 
THE ANALYSIS OF GENETIC DATA USING LOGIC PROGRAMMING AND 
GRAPHICS 
Muralidhara Raju, Ross Overbeek, Raymond Hagstrom, Morgan Price 
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SUNFLOWERS FROM SEEDS THE LONG WAY 
Elizabeth Chilton, Catherine Medich 
THE EFFECTS OF TOXIC HEAVY METALS ON GROWTH IN THE FUNGUS 
Ustilago violacea 
Sonia Lai, Manfred Ruddat 
POLYAMINES IN CHICKEN EMBRYO DEVELOPMENT 
Waheeda A. Shaikh, John L. A. Mitchell 
ABNORMAL CONTROL OF POLYAMINE LEVELS IN CANCER CELLS AND 
IN INDUCING ABNORMAL GROWTH 
John L.A. Mitchell, Waheeda A. Shaikh 
CHAOS AND BIOLOGICAL SYSTEMS: IS THE SCIENCE OF CHAOS 
RELATED TO THE DYNAMICS OF THE SYSTEMS OF LIVING 
ORGANISMS 
Aran K. Villivalam, Michael Ombrello 
OBSERVATION OF SIDEROPHORE-MEDIATED IRON UPTAKE IN THE 
HETEROBASIDIOMYCETE, Ustilago violacea 
James Young 
A 1 1 7 
Session 1 8:30 - 8:45 PSYCHEDELIC POSSUMS YET AGAIN: CONTINUING INVESTIGATIONS 
ON PATTERNS OF UV-INDUCED FLUORESCENCE IN OPOSSUM 
FUR 
Teresa A. Lehnhardt, Erica Miller, Ronald H. Pine 
850-9 :05 A REVISION OF THE SOUTHERN HEMISPHERE MOSS FAMILY 
PTYCHOMNIACEAE 
Robert Hattaway 
9:10-9:25 LATE CRETACEOUS POLAR CLIMATE AND VEGETATION: AN EXAMPLE 
OF BIOLOGICAL FEEDBACK 
Mark A. Horrell 
Session 2 950-9 :45 
9:50-10:05 
10:10-1055 
THE 1991-1992 PORTION OF ONGOING EFFORTS TO IDENTIFY A 
FLUORESCENT SUBSTANCE IN THE FUR OF THE OPOSSUM 
Didelphis virginiana KERR (MAMMAUA: MARSUPIALIA: 
DIDELPHIDAE) 
Rachel Burrell, Sandra S. Park, Magdalena Ptaszny, Ali Mahloudji, 
Chiuu-Tsu Lin, Ronald H. Pine 
GEOGRAPHIC DISTRIBUTIONS OF DINOSAURS DURING THE LATE 
CRETACEOUS: CORRELATIONS WITH DISTRIBUTIONS OF THE 
CONTEMPORARY PLANTS AND WITH PALEOCUMATIC ZONES 
Eric Johnson 
FLUCTUATIONS IN THE RATE OF NAMING OF NEW SPECIES OF -" 
NEOTROPICAL MAMMALS FROM LINNAEUS'S TENTH EDITION 
OF SYSTEMA NATURAE (1758) TO 1980 
Sonia Lai, Ronald H. Pine 
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Session 1 
Session 2 
8:30 - 8:45 THE CHROMOSOMAL EVOLUTION OF PRIMATES 
Darci Black 
850 - 9:05 THE EFFECTS OF ULTRAVIOLET LIGHT ON DNA METABOLISM IN 
CULTURED INSECT CELLS 
Susan C Styer, T. Daniel Griffiths 
9:10 - 9:25 THE REACTION OF GLUCOSE WITH SELECTED NUCLEOSIDES 
David Wagner, Richard F. Dods 
9:30 - 9:45 ANALYSIS OF VOCALIZATIONS OF TWO SPECIES OF PENGUINS 
Tanyia Shaw, John T. Thompson 
9:50-10:05 NEW FROGS, ALMOST NEW RATS AND TOADS, AND THE MOUNTAIN 
THAT ISNT THERE: AN ACCOUNT OF THE 1980 FIELD 
MUSEUM/SMITHSONIAN EXPEDITION TO PANAMA 
Ronald H. Pine, Robert J. Izor, John Wagner, Andrew Chen, 
Charles O. Handley, Jr. 
10:10-1055 EVOLUTIONARY STUDIES OF THE MUSHROOM GENUS LACCARIA 
(FUNGI: BASIDIOMYCETES) 
Elizabeth M. Pine, Gregory M. Mueller 
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SUPERCOMPUTER CLIMATE MODELING PROJECTS IN A 
SECONDARY SCHOOL 
Mark A. Horrell 
SUCCESSFUL MENTORING EXPERIENCES AND RELATED FACTORS 
Raymond J. Dagenais 
COMPARISONS BETWEEN A NATIONAL AND AN INTERNATIONAL 
SCIENCE MEETING 
Christopher R. Jodus 
IS ALL LEARNING CREATED EQUAL? 
David T. Workman, William J. Stepien 
10:30 - 1 1 : 3 0 T o u r o f I M S A for M e n t o r s 
11:30 - 1 2 : 3 0 L u n c h e o n 
S p e c i a l F u n c t i o n R o o m l o c a t e d o n w e s t s i d e o f cafeter ia 
1:00 - 2:00 Presenta t ion to I M S A P u g w a s h a n d I M S A C o m m u n i t y b y 
Dr. B l a k e Ingle , Pres ident a n d C E O of I M C E R A G r o u p Inc . 
Dr . I n g l e w i l l f o c u s h i s talk o n l a n g u a g e barriers a n d e th ica l 
c o n s i d e r a t i o n s 
The 4th Annual Presentation Day is funded in part by a grant from the IMCERA Group 
Inc. 
STREAMLINING DATA REDUCTION FOR NEUTRON ACTIVATION ANALYSIS 
Joseph S. Beda, 1506 B-16, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6623 (phone) 
Paul J. Sylvester, Department of Geophysical Sciences, The University of Chicago, 5734 S. Ellis Avenue, 
Chicago, IL 60637, U.S.A. 312/702-8131 (phone) 
Lawrence Grossman, Department of Geophysical Sciences, The University of Chicago, 5734 S. Ellis 
Avenue, Chicago, IL 60637, U.S.A. 312/702-8131 (phone) 
In neutron activation analysis, rocks or meteorites are bombarded by neutrons, creating radioisotopes 
which emit y-rays with energies characteristic of the isotope and in amounts that depend on the amount of 
the parent element. In the University of Chicago laboratory, two different computer programs had been 
used to convert the y-ray spectra (plots of number of y-rays against energy) into the concentrations of the 
trace elements present. The first, STRIP, uses a polynomial fit to subtract background from y-ray peaks 
and then integrates the area under each peak. The second program, CONC, calculates concentrations of 
elements in rock samples by comparison of peak integrals with standards of known composition. 
Because the output of STRIP had to be typed in by hand as the input for CONC, data reduction was time-
consuming and subject to human error. We have modified STRIP and rewritten CONC so that the data 
exchange between programs is automatic. 
PERFORMANCE GROUPING OF AMERICAN INDUSTRY 
Patrick J. Belton, 1506 C-15, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U.S.A. 708/801-6607 (phone) 
In its classification of American industry, the Department of the Census does not group industries by 
performance but by function performed. I will discuss how I have used 29 years of data dealing with more 
than 300 industries in an attempt to find natural groupings by performance. 
THE KLINE CREEK FARM HERB BOOKLET: AN EDUCATIONAL TOOL CONCERNING LIFE IN 
VICTORIAN TIMES 
Leah Berman, 1504 A-24, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A. 708/801-6447 (phone) 
Rachel Van Brunt, 1502 A-15, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U.S.A. 708/801-6220 (phone) 
Pat Walton, Kline Creek Farm, c/o Forest Preserve District, Post Office Box 2339, Glen Ellyn, Illinois 
60138 708/790-4900 extension 304 (phone) 
We prepared an interpretive booklet for Kline Creek Farm about the types of herbs grown and their uses in 
a portion of the Victorian Era (1890*8). We will cover the contents of our booklet, how the booklet was 
prepared, and the uses to which it is to be put. Kline Creek Farm is a reconstructed farmstead with period 
equipment and "period-looking" grounds and people. The booklet was an original idea especially 
devised for use at Kline Creek Farm. 
TO CLEAN OR NOT TO CLEAN: A PAINTINGS CONSERVATION SOAP STORY* 
Judith J. Bischoff, Integrated Science Team, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U.SA. 708/801-6025 (phone) 
David Erhardt, The Conservation Analytical Laboratory, Smithsonian Institution, Washington, D.C. 
20560, U . S A 301/238-3722 (phone) 
Resin soap formulations used in paintings conservation are complex. They vary according to the recipe 
and specific purpose for which they are used; however, certain components are common to many recipes. 
These include organic acids, amines to form the acid soap, and gelling agents. We prepared mixtures 
containing one or more components and studied their contribution to the action of the soap formulation. 
We then examined the effect of these mixtures on raw sienna and lead white paint films by evaluating 
changes in the paint films after treatment with the mixtures. We measured changes in color, gloss, 
weight, and thickness, analyzed the amounts of fatty acids extracted by each formulation, and examined 
cross-sections and the treated surfaces of the samples with a scanning electron microscope. The functions 
of various components will be discussed. The results suggest changes to be made in formulation and use 
of these soaps for the cleaning of paintings. 
*This research was supported by a Short Term Visitors Fellowship from the Smithsonian Institution, 
Washington, D.C. 20560, U.S.A. 
THE CHROMOSOMAL EVOLUTION OF PRIMATES 
Darci Black, 1504 C-20, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A. 708/801-6430 (phone) 
At Brookfield Zoo in Brookfield, Illinois, I have been investigating the chromosomal similarities and 
differences between four present-day hominoids, the lowland gorilla, northern chimpanzee, pygmy 
chimpanzee or bonobo, and human, and comparing them with a non-hominoid primate, a species of 
colobus monkey (Colobus guereza), of the family Cercopithecidae. I will discuss the course of primate 
evolution in general and present a detailed account of how the chromosomes of the studied species differ. 
The order Primates shows great morphological diversity, taking into account the differences between the 
earliest fossil primates and the present-day hominoids, and, especially, humans. 
THE 1991-1992 PORTION OF ONGOING EFFORTS TO IDENTIFY A FLUORESCENT SUBSTANCE IN 
THE FUR OF THE OPOSSUM Didelphis virginiana KERR (MAMMALIA: MARSUPIALIA: 
DIDELPHIDAE) 
Rachel Burrell, 1504 B-21, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A. 708/801-6454 (phone) 
Sandra S. Park, 1502 A-22, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U.SA. 708/801-6245 (phone) 
Magdalena Ptaszny, 1504 D-21, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U.SA. 708/801-6441 (phone) 
Ali Mahloudji, Department of Chemistry, Northern Illinois University, DeKalb, Illinois 60115, U.S.A 
815/753-6861 (phone) 
Chiuu-Tsu Lin, Department of Chemistry, Northern Illinois University, DeKalb, Illinois 60115, U.S.A. 
815/753-6861 (phone) 
Ronald H. Pine, Resident Scientist Program, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U.S.A. 708/801-6067) phone and Division of Mammals, 
Field Museum of Natural Hisotry, Roosevelt Road at Lake Shore Drive, Chicago, Illinois 60605-2498, 
U.S.A. 312/922-9410 (phone) 
Fur over most of the body of the common North American opossum, Didelphis virginiana, fluoresces a 
vivid rose under longwave UV light. Other areas fluoresce other colors. Fluorescent fur seems to be 
present in all members of the opossum family Didelphidae, and some of the fluorescent substances 
responsible apparently impart unusual labile colors visible under white light. The substance or 
substances responsible for UV-induced rose in Didelphis has/have been shown to be rapidly destroyed by 
sunlight. 1991-1992 is the third academic year during which Illinois Mathematics and Science Academy 
(IMSA) and Northern Illinois University investigators have attempted to identify one or more of the 
fluorescing compounds. The substance 8-hydroxyquinaldic acid has been proposed as a possible source of 
the UV-induced rose. The latter substance being unobtainable, we have been testing the related 4-
hydroxyquinaldic acid [4HQC (Acid)] and comparing its properties to those of the unknown in the opossum 
hair. We dissolved 4HQC (Acid) in warm ethanol and ran an absorption spectrum which we are 
comparing with that of the unknown. Results to date are inconclusive but useful results should be obtained 
on further testing. 
WRITING: THE FINE ART OF PROCRASTINATION 
Elizabeth Chilton, 1504 D-10, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6414 (phone) 
I cover the various types of writing that I have gone through while trying to find out "how to write", and 
explain that all of this is an ongoing process. I will read a selection from one of my short stories, and 
follow it through the first to the last draft. 
SUNFLOWERS FROM SEEDS THE LONG WAY 
Elizabeth Chilton, 1504 D-10, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U.S.A. 708/801-6414 (phone) 
Catherine Medich, Tissue Culture Laboratory, Cargill Hybrid Seeds, Blackberry Creek Facility, RR3 Box 
751, Aurora, Illinois 60506, U.S.A 708/801-2347 (phone) 
Most sunflowers start as seeds. Tissue culture sunflowers are no exception but their growth process is 
vastly different We will outline the process used to grow young plants using tissue culture, following the 
plants from the start, as seeds, to the finish, as 12-18 inch sunflowers. It's not as easy as it sounds; plants 
grown from small slices of a hypocotyl are easily killed, and many do not produce shoots. We will 
discuss hormonal influences along with the effects of temperature and contamination. 
SOFTWARE TRILOGY: INCREDIBLY TINY SERVANTS (ITS), EVOLUTIONARY LINES, AND 
NEURAL NET ANTS 
Ronald R. Cripe, Computer Resource Center, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U.SA. 708/801-6017 (phone) 
I have developed three programs the creation of which was influenced by a couple of articles I read and the 
recent re-emergence of Neural Networks. The "ITS" program simulates a group of tiny robots working 
together as a team to solve a problem,moving a square so that it covers a circle. The "Evolutionary Lines" 
program was a direct result of the "ITS" program. This program simulates protozoans feeding on 
"protococci" and evolving. Both movement and form are expressed by the "genes" of the simulated 
protozoans. The "Neural Net Ant" program, as yet unfinished, is an attempt to demonstrate 
"communication" between neural networks. To date, neural networks are being worked on by an 
increasing number of people around the world, but I am not aware of any research on communication 
between neural networks. Communications between neural networks will be as vital to their success as 
intercommunications were to the success of the desktop computer. 
DETECTION OF CONSCIOUS DISTORTION BY THE VALIDITY INDEXES OF THE CHILD ABUSE 
POTENTIAL INVENTORY (CAP) 
Julie Crouch, Department of Psychology, Family Violence Research Program, Northern Illinois 
University, DeKalb, Illinois 60115, U . S A 815/753-0372 (phone) 
Joel S. Milner, Department of Psychology, Family Violence Research Program, Northern Illinois 
University, DeKalb, Illinois 60115, U . S A 815/753-0372 (phone) 
Kani Ilangovan, 1502 D15, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6209 (phone) 
Priya Sekar, 1502 B16, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6223 (phone) 
We conducted a pilot study to test the construct validity of a research version of the Child Abuse Potential 
Inventory (CAP). Four different instructional sets were provided along with this inventory, one 
instructing the 32 undergraduate subjects to "fake good", another to "fake bad", one to respond randomly, 
and one to respond honestly. These scores were then entered in a computerized scoring program to 
determine whether the validity scales built into this inventory successfully indicate if an individual is 
responding honestly. The results of this study will be discussed. 
SUCCESSFUL MENTORING EXPERIENCES A N D RELATED FACTORS 
Raymond J. Dagenais, Illinois Mathematics and Science Alliance, Illinois Mathematics and Science 
Academy, 1500 West Sullivan Road, Aurora, Illinois 
60506-1039, U . S A 708/801-6990; and Thumbtracks, 3775 Knights Bridge Court, Aurora, Illinois 60504 
U.S.A 708/851-8835 (phone) 
My goal was to determine factors positively correlated with a successful mentoring experience. My 
results showed no correlation between either the cognitive flexibility of the proteges, nor their verbal and 
quantitative abilities, and a successful mentoring experience. The degree to which the proteges were 
matched to their mentoring experiences was, however, positively related to the achievement of a successful 
mentoring experience. Additional analysis allowed rank order listings to be made of matching level 
characteristics and success level characteristics which were chosen most frequently by respondents as 
contributing to a favorable match and a successful mentoring experience respectively. I will discuss the 
implications for designing successful mentoring experiences as well as suggestions for extensions of the 
mentoring experience to new teacher induction programs, the teacher-class relationship, and the 
instruction-supervision model. 
HISTOLOGICAL EXAMINATION OF THE GASTRIC MUCOSA OF THE SPOTTED HYENA Crocuta 
crocuta (MAMMALIA: CARNIVORA: HYAENIDAE) 
Clay Dean, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, Illinois 60506-
1039, U . S A 708/801-6000 (phone)* 
G. Lawrence Forman, Department of Biology, Rockford College, Rockford, Illinois 61108 8157226-4000 
(phone) 
Ronald H. Pine, Resident Scientist Program, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039 U . S A 708/801-6067 (phone); and Division of Mammals, 
Field Museum of Natural History, Roosevelt Road at Lake Shore Drive, Chicago, Illinois 60605-2498, 
U.SA. 312/922-9410 (phone) 
Numerous accounts, most of them more or less anecdotal, have claimed that hyenas have exceptional 
capabilities in digesting bone. Accordingly, we are examining histologically the stomach lining of the 
spotted hyena, Crocuta crocuta, to determine if it contains an unusually large complement of parietal 
cells, which we would expect to be correlated with exceptional bone-digesting capabilities. We sectioned 
the greater curvature of the stomach of an adult male hyena, using paraffin-sectioning technique, and 
stained it and mounted it on slides for microscopic examination. The results of the histological 
examination are still not all in, but should be by the date of this presentation, along with the results of 
frozen-sectioning employing such chemicals for detecting digestive enzymes as Alkaline Phosphotase 
[Orthophosphoric monester phosphohydrolase (alkaline optimum), BC 3.1.3.1]. 
•Current address: 513 South 14th Street, Mattoon, Illinois 61938, U . S A 217/235-6916 (phone) 
THE IMPACT OF WAR ON WOMEN AND WOMEN ON WAR IN THE 20TH CENTURY: THE 
AMERICAN EXPERIENCE 
Jenny Deller, 1507 D-25, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6737 (phone) 
Rachel Kopay, 1504 C-26, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6436 (phone) 
Margaret Lilly, 1504 C-22, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6432 (phone) 
Abigail Scott, 1507 B-10, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6729 (phone) 
We provide a dramatized overview of how four wars of the 20th century (WWI, WWII, Vietman, and the 
Persian Gulf War) changed the role and image of American women, and how American women 
influenced the course of those conflicts. 
INFLATION OF THREE SPACE DIMENSIONS IS DYNAMICALLY FAVORED IN ANOMALY-FREE 
KALUZA-KLEIN SPACETIMES 
John Dykla, Department of Physics, Loyola University, Chicago, Illinois 60626-5385, U . S A 312/508-3542 
(phone) 
Ethan Honda, 1503 A-15, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6307 (phone) 
If one adopts the view that the additional dimensions of space present in 10- or 
26-dimensional spacetimes used to eliminate divergences in unified quantum field theories of all the 
fundamental interactions have physical reality, a natural question is why the macroscopic universe has 
only three dimensions of space. We studied generalizations of a proposal by Gell-Mann and Zweibach 
that was previously shown [B. Chakraborty and R. Parthasarathy, Physics Letters, 142A, 75 (1989)] to allow 
compactification of some dimensions and inflation of others. Exploration of a non-linear sigma model 
in which the stress-energy-momentum tensor of scalar fields triggers inflation and compactification at 
equal rates in these spacetimes indicates that inflation of three dimensions is dynamically favored in a 
10-dimensional Kaluza-Klein scenario, and the inflation of ten dimensions is favored in a 26-
dimensional picture. 
IF I CANT DANCE-THE LIFE AND IDEAS OF EMMA GOLDMAN 
Claudia Flores, 1507 A-15, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6720 (phone) 
Liv Gjestvang, 1507 A-15, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6720 (phone) 
Walter Lee, 1505 C-24, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6534 (phone) 
Andrew Pitcher, 1505 A-14, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6519 (phone) 
This presentation provides a dramatic overview of the life and ideas of Emma Goldman, one of the early 
20th Century's most influential "radicals". Emma Goldman was a catalyst for change, a voice for 
reform, and a "radical" in pursuit of a dream. In the early 1900's, she traveled across the United States, 
Canada, the Soviet Union, and Western Europe speaking out on the oppression of the individual. She 
spoke to packed auditoriums on the oppression of women, the evils of militarism, restrictive government, 
and her belief in the philosophy of anarchy. The dramatic format of our presentation is designed to 
portray Emma's true spirit, the poignancy of her speaking; and to convey the passion with which she held 
her beliefs. 
CHICAGO'S PACKINGTOWN IN THE EARLY 20TH CENTURY 
Michelle Garrison, 1507 D-10, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6714 (phone) 
Christina Rosenmeier, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6714 (phone) 
We have developed a computer presentation of an analytical interpretation of the ethnic and socio-
economic dynamics of Chicago's Packingtown in the early 20th Century. We show the ethnic and 
economic changes that took place in Packingtown during the period of immigration in the early nineteen 
hundreds, as well as the effects that these changes had on the people of that community. Through analysis 
of socioeconomic data, literary interpretation, and pictures from the time and place in question, we 
determined that Packingtown could serve as a microcosmic model for what was going on in the rest of the 
United States as the result of mass immigration. 
REASONS FOR THE FORMATION OF THE CHICAGO VICE COMMISSION OF 1910; ITS REPORT; 
AND ITS AFTERMATH 
Steven Geissler, 1505 C-24, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6534 (phone) 
Brian Gerard, 1505 C-26, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6536 (phone) 
Elizabeth Chung, 1504 C-20, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6719 (phone) 
Darci Black, 1504 C-20, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6430 (phone) 
Mary Lynn de Paz, 1507 A-14, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6719 (phone) 
Our dramatic presentation analyzes the 1910 Chicago Vice Commission, its report, and what followed 
from its recommendations. The commission consisted of prominent citizens appointed by Mayor Busse, 
and was formed to deal with escalating prostitution, proliferation of saloons, victimization of 
immigrants, and labor exploitation of children. The commission net for six weeks and, unlike many 
latter-day task forces, its recommendations were followed to a considerable extent and actually brought 
about change. Our presentation should make it clear how this commission came to serve as a model for 
other such commissions set up later in other American cities. 
FROM MIDWIVES TO MEDICS: THE CENTRALIZATION OF OBSTETRICAL MEDICINE IN 
CHICAGO AT THE TURN OF THE CENTURY 
Gretchen E. Green, 1504 D-16, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U.S.A 708/801-6408 (phone) 
The main focus of this study is the centralization of medical care for women during the Progressive Era. 
The development of antisepsis and anesthesia contributed to the centralization of medicine by making 
hospitals the centers for health care. Because of the reduced risk of infection and the benefit of painless 
procedures, surgical treatment became more important in medicine. As important as the new 
developments in anesthetics and antiseptics were reforms in medical education that produced physicians 
competent to develop and use their new tools. Advances in anesthesia, antiseptics, and medical education 
were especially beneficial in obstetrics because they reduced infant and maternal mortality rates. The 
move from traditional home medical care to modern hospital treatment in Chicago at the turn of the 
century was largely due to Chicago's progressive community of physicians and medical researchers. As 
the center of medical care shifted from the home to the hospital, people received improved care and 
specialized treatment and progress in obstetrics was paralleled in other medical fields. 
THE IMPACT OF THE EISENHOWER EXPRESSWAY ON THE GARFIELD PARK NEIGHBORHOOD 
Matthew Groch, 1501 B-10, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6120 (phone) 
Sangeeth Peruri, 1505 A-25, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U.S A 708/801-6548 (phone) 
Richard (Rich) Lee, 1505 A-21, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6544 (phone) 
Using a computerized database, we examine the impact of the construction of the Eisenhower Expressway 
on the Garfield Park neighborhood on Chicago's West Side. The community of West Garfield Park was 
thriving in the 1930's, but it has now become economically depressed. We have investigated the changes 
in West Garfield Park by using census tract data. We found many changes occuring after 1950 and 
concluded that the construction of the Eisenhower Expressway in 1954 is largely responsible for these 
changes. Being the first portion constructed of Chicago's highway system, it was poorly planned, and the 
resulting deterioration of the area was not anticipated. 
MECHANICS OF A POSSIBLE PLANET/PULSAR SYSTEM 
Tanuj Gupta, 1501 B-14, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6125 (phone) 
Ryan Keeney, 1501 C-25, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6150 (phone) 
Scientists in Mexico and at the Arecibo Observatory in Puerto Rico have discovered what might be three 
planets orbiting pulsar PSR1257+12 [A. Wolszczan and D. A. Frail, Nature 145,355 (1992)]. In an 
explication of their work, we will discuss such matters as supernovae, stellar lobe structures, elliptical 
planetary orbits, origins of pulsar/planet systems, actual Arecibo Observatory data and procedures, and 
mathematical explanations for failures of past experimental analyses. We will demonstrate a computer 
program that we have developed which generates an elliptical orbit when given parameters. It will also 
output a list of points on the ellipse in both polar and Cartesian coordinates. Some of the implications of 
current findings involve the possibility of other solar systems within the Milky Way Galaxy, the 
frequency at which these might occur, and the possibility and likelihood of there being extraterrestrial 
l i fe . 
COMBINATORIAL CONNECTIONS WITH SETS OF N-OMINOES 
Charles L. Hamberg, Mathematics Team, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6023 (phone) 
The numbers of N-ominoes needed for sets of N-ominoes is directly related to a sequence the terms of 
which are binomial coefficients. The sums of the pips for sets of N-ominoes are also related to binomial 
coefficients in a similar way. Because binomial coefficients make up Pascal's Triangle, there are also 
interconnections with this array of integers. I discuss several examples to demonstrate the patterns and 
connections. 
A REVISION OF THE SOUTHERN HEMISPHERE MOSS FAMILY FTYCHOMNIACEAE 
Robert Hattaway, Integrated Science Team, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6046 (phone) 
I conducted a taxonomic revision of a Southern Hemisphere family of mosses. Prior to this revision, the 
family was treated as made up of 24 species, including four varieties, and one forma. In my treatment, 
the family contains 16 species, one variety, and three formae. Use of characters visible under the 
scanning electron microscope proved to be especially useful in establishing evolutionary relationships in 
this family. I regard four genera as monotypic and recognize a new species from northern Queensland, 
Australia. Of the seven genera, Glyphothecium was taxonomically the most problematic, and I deal with 
this matter in detail. 
LINCOLN THE MODERNIST 
Bernard C. Hollister, Social Science Team, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6021 (phone) 
To social scientists, the term "modernist" has specific connotations and denotations. I will present two 
social science models that will help us examine Lincoln as a modernist. One model is sociological, the 
other from political science. I also present an analysis using the long view of Lincoln's family, starting 
with his father Thomas and his mother, and proceeding through his stepmother, wife, and, most 
importantly, to his son, Robert Todd Lincoln. Presenting this collection of mini-biographies will further 
help us in seeing Lincoln as a modernist. 
LATE CRETACEOUS POLAR CLIMATE AND VEGETATION: AN EXAMPLE OF BIOLOGICAL 
FEEDBACK 
Mark A Horrell, Integrated Science Team, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6049 (phone) 
My research over the past 5 years has been primarily concerned with reconstructing the earth's climatic 
patterns for the Late Cretaceous (ending about 67 million years ago) based on geological and 
paleontological evidence. Much of this research has involved mapping the distribution of fossil plants 
which may be indicators of climate. One of my main conclusions was that the earth's polar regions were 
the sites of cool temperate forests, similar to those of the Chicago area today. Some have questioned this 
interpretation based on supercomputer climate modeling which retrodicts polar ice caps for the Late 
Cretaceous. I will show that the addition of polar forests to the climate model increases polar warming by 
increasing the absorption of insolation-a biological feedback process which has been previously 
overlooked. 
SUPERCOMPUTER CLIMATE MODELING PROJECTS IN A SECONDARY SCHOOL 
Mark A Horrell, Integrated Science Team, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6049 (phone) 
Several months ago, I proposed to the National Center for Atmospheric Research (NCAR), a government 
"think tank", t ha t their Community Climate Model may be a useful tool for the teaching of integrated 
science. The center agreed to make the model available for such use to the Illinois Mathematics and 
Science Academy (IMSA) and the la t ter institution received a commitment from Cray Research (the 
manufacturer of NCAR's supercomputer) for 1 hour CPU t ime for each s tudent enrolled in Ear th Systems 
Science. When pooled, this t ime will be sufficient to run several different experiments addressing global 
warming, ozone depletion, effects of tropical deforestation, paleoclimates (past climates such as the 
Pleistocene "ice ages"), and other scenarios, and makes IMSA the only secondary school to have these 
capabilities made available to it. 
CHINESE AMERICANS: A HISTORY OF CHANGE AND EXCHANGE 
Alan Hsu, 1505 C-14, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6506 (phone) 
Jesse Hsu, 1505 C-15, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6507 (phone) 
Michael Hsu, 1505 A-21, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6544 (phone) 
The social s ta tus of the Chinese in America has changed drastically from the early days of the Gold Rush 
to the present. This change has to do with the ra te of assimilation of the Chinese-Americans. There were 
two primary intertwined factors involved in this assimilation—the willingness of the Chinese to adopt 
American customs, and the ra te a t which white Americans accepted the Chinese. These variables 
changed over time. At first, the Chinese were not welcomed, they were low in social status, and they were 
frequently assaulted by white Americans. After WWII, however, during which China had been allied 
with the United States, the Chinese have come to enjoy the s tatus of ordinary American citizens. We will 
show a video which will i l lustrate the changes which have occurred in the s ta tus of the Chinese in 
A m e r i c a . 
SEPARATING INCLUSIONS FROM METEORITES 
Alan Hsu, 1505 C-14, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6506 (phone) 
Steven Simon, Department of Geophysical Sciences, The University of Chicago, 5734 South Ellis Avenue, 
Chicago, Illinois 60637, U . S A 312/702-8131 (phone) 
Paul J. Sylvester, Department of Geophysical Sciences, The University of Chicago, 5734 South Ellis 
Avenue, Chicago, Illinois 60637, U . S A 312/702-8131 (phone) 
Lawrence Grossman, Department of Geophysical Sciences, The University of Chicago, 5734 South Ellis 
Avenue, Chicago, Illinois 60637, U . S A 312/702-8131 (phone) 
Because meteorites have been part of asteroids that had no internal source of heat for billions of years, they 
are unadulterated chunks of the past containing vital information revealing the origin of the solar 
system. In these meteorites are crystalline inclusions that provide important evidence about how solar 
system matter condensed from a hot gas. In order to separate these inclusions from the rest of the 
meteorite, we employed a freeze-thaw technique whereby distilled water was driven into the pores of the 
Murchison meteorite in a vacuum dessicator, the water frozen using liquid N2, and then the meteorite 
thawed in a hot water bath. This had the effect, after 20 freeze-thaw cycles, of gently disaggregating the 
sample into a powder without destroying fragile inclusions. The finer-grained (diam < 30 um) materials 
were then separated. Because the inclusions contain much forsterite (Mg2Si04; density, p = 3.20 gm/cc) or 
spinel (MgAl204; p = 3.55) and are mixed together with large amounts of minerals whose p < 2.7 in the 
coarser material, we centrifuged this sample in a methylene iodide solution (p = 3.18) in order to 
concentrate the dense inclusions. These can now be picked out with tweezers under a microscope and 
analyzed with an electron microprobe and scanning electron microscope. 
Awk AND UNIX: AN ADVENTURE IN SHELL PROGRAMMING 
Catherine E. Humowiecki, 1507 A-23, Illinois Mathematics and Science Academy, 1500 West Sullivan 
Road, Aurora, Illinois 60506-1039, U . S A 708/801-6746 (phone) 
Frank Koenen, System Integration, Fermilab, Kirk Road and Pine Road, Batavia, Illinois 60510, U.S.A 
708/840-8042 (phone) 
We created and designed a program at Fermilab to manage a database of software licenses. We kept 
several factors in mind in designing this program, including portability (how many kinds of computers 
it could be used on), speed, and user-friendliness. The design of the program was a continual, ongoing 
process. As the program took shape, we often wondered, "Wouldn't it be nice if the program did this?" or 
"What will happen if the user does that?" Because of the nature of the program (namely, it modifies a 
database), the user input had to be carefully checked to ensure that the user did not try to make any 
"illegal" changes, i.e., deleting more licenses than existed at a site. It became apparent that breaking 
tasks down into several small functions was the best way to manage the database because several 
functions were called many times in the body of the program. Also, some parts of the program were better 
suited to awk than UNDX. 
COMPARISONS BETWEEN A NATIONAL AND AN INTERNATIONAL SCIENCE MEETING 
Christopher R. Jocius, Information Resource Center, Illinois Mathematics and Science Academy, 1500 
West Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6005 (phone) 
Attending national and international science meetings offers one opportunities to learn about new 
developments in special fields as well as about related areas of interest or issues concerning science and 
society. I will compare the structure of the annual meeting of the American Association for the 
Advancement of Science (AAAS) with that of the annual International Science and Technology Festival 
(Edinburgh). I will review the types of presentations and exhibits in each of these meetings and will 
highlight the ways in which science may be learned informally. In particular, the role of these meetings 
in the careers of researchers in the different countries will be contrasted and compared. 
GEOGRAPHIC DISTRIBUTIONS OF DINOSAURS DURING THE LATE CRETACEOUS: 
CORRELATIONS WITH DISTRIBUTIONS OF THE CONTEMPORARY PLANTS AND WITH 
PALEOCLIMATIC ZONES 
Eric Johnson, 1503 B-10, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6320; and The Paleogeographic Atlas Project, Deptartment of 
Geophysical Sciences, University of Chicago, Chicago, Illinois 60637, U.S .A 
Much has been inferred concerning the climate of the Late Cretaceous Period (67-100 million years ago) 
based on the geographic distributions of various fossil leaves and pollens. These distributions have never 
been compared with those of the contemporary vertebrates. I am now assembling a computer database of 
Late Cretaceous dinosaur distributions which I will compare with the fossil plant record. Because many 
dinosaurs ate plants, I hope to find correlations between their paleobiogeography and that of the plants. If 
the dinosaurs' distributions were limited by large-scale vegetation patterns, there should be a strong 
correlation between dinosaur distributions and climatic zones as well. 
A STATISTICAL ANALYSIS OF TRENDS IN SEARS PRE-FABRICATED HOUSING, 1908-1939 
Ryan Keeney, 1501 C-25, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6150 (phone) 
Using a computerized database, I present a spatial and temporal distribution study of "Sears catalog 
homes" in the Chicagoland area. Between 1908 and 1939, Sears Roebuck and Company built over 100,000 
pre-fabricated homes across the United States. These included many in the Chicago area. I analyze 
trends in Sears housing in Cook, Du Page, Kane, and Will counties. Trends are presented in graphs, 
maps, and pictures shown on the Macintosh computer. With few exceptions, Sears houses were located in 
railroad towns. Each type of Sears house was given a model name, and these names fell into five 
categories: numbers, descriptive names, names of people, famous places, Native American names. 
Definite and interesting trends were observed in the percentages of houses having a particular type of 
name. After WWI, a "baby boom" may have been largely responsible for a high level of purchased 
housing. Later declines may be attributable to the Depression and government-subsidized new housing. 
PARALLEL-AXIS GRAPHING 
Michael Kimmitt, 1506 B-12, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6627 (phone) 
Melissa Heischberg, 1504 A-23, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6446 (phone) 
We will give an introduction to the concept of graphing on parallel axes in comparison to graphing on a 
standard Cartesian plane. We will also show the graphs of some "familiar" relations as graphed on 
parallel axes. 
FLUCTUATIONS IN THE RATE OF NAMING OF NEW SPECIES OF NEOTROPICAL MAMMALS 
FROM LINNAEUS'S TENTH EDITION OF SYSTEMA NATURAE (1758) TO 1980 
Sonia Lai, 1502 D-16, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6208 (phone) 
Ronald H. Pine, Resident Scientist Program, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U.S.A 708/801-6067 (phone); and Division of Mammals, 
Field Museum of Natural History, Roosevelt Road at Lake Shore Drive, Chicago, Illinois 60605-2498, 
U . S A 312/922-9410 (phone) 
Linnaeus's tenth edition of Systema Naturae (1758) marks the beginning of legitimized species-group 
names in zoology. We are tracing fluctuations in the rates of naming of new species of animals from that 
time to the present, starting out with Neotropical mammals and using Honacki, Kinman, and Koeppl's 
1982 Mammal Species of the World as the source for our data. We are graphing these fluctuations using 
the Microsoft Excel (version 2.2) spreadsheet program. We might hypothesize a variety of historical 
events and influences as differentially impacting the rates of naming in different groups of organisms. 
More or less across the board influences might be world wars, world economic trends, and periods of 
especially intense colonial expansion and exploration. Influences of a more regional and/or major-
taxon-restricted nature might reflect the contemporaneity of especially active workers on some group, 
availability of grant money, or new developments in collecting technology and know-how, e.g., use of 
mistnets for bats. We will discuss, in particular, our results thus far for Neotropical bats, and speculate as 
to how these may be predicted to differ from those we will get for other groups. 
THE EFFECTS OF TOXIC HEAVY METALS ON GROWTH IN THE FUNGUS Ustilago violacea 
Sonia Lai, 1502 D-16, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6233 (phone) 
Manfred Ruddat, Department of Ecology and Evolution, University of Chicago, Chicago, Illinois 60637, 
U.S.A 312/702-8796 (phone) 
We are exploring the toxic heavy metal concentration that will inhibit growth of the fungus Ustilago 
violacea and determining if rhodotorulic acid (RA), a siderophore produced in response to iron 
deficiency, can alleviate toxicity. We subjected cells of the fungus to various concentrations of copper, 
zinc, and chromium and then counted the cells. The cells subjected to RA had undergone a greater 
number of divisions. Our results indicate that U. violacea can be protected from the effects of heavy 
metals. Our research is on-going and the effects of using additional new concentrations of metals will be 
explored. 
WE SHALL NOT BE MOVEDI-THE MEMORIAL DAY MASSACRE OF 1937 
Norman Lee, 1503 D-23, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6332 (phone) 
Shannon Greve, 1507 D-25, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6737 (phone) 
Michael Tae, 1505 A-14, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6518 (phone) 
Peter Kim, 1501 E-23, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6145 (phone) 
We present a dramatic interpretation of the events leading up to the Republic Steel Strike in Chicago in 
1937. During the Depression, the National Labor Relations Act of 1935 was passed to allow workers to 
collectively bargain with their employers. The SWOC (Steel Workers Organizing Committee), a 
division of the Committees for Industrial Organization, called a massive strike that spanned five states 
and included about 75,000 workers. This was done in order to get union representation for men in the steel 
industry. On May 31, picketers gathered outside the Republic Steel Corporation's South Chicago plant to 
demonstrate. What soon followed was a brutal attack on peaceful demonstrators by law enforcement 
officers. The Massacre spread union ideas across the country and informed the nation that unionization 
could no longer be successfully opposed because the labor movement could no longer be held back. Our 
presentation will explore the feelings of the workers on strike, Republic Steel's defence, and the lingering 
effects of the Massacre in the labor movement today. 
THE SEARCH IN A MICROCOSM FOR A UTOPIAN FORM OF STUDENT GOVERNMENT 
Walter Lee, 1505 C-24, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6534 (phone) 
Taji Perry, 1501 A-13, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6105 (phone) 
Nora Chen, 1502 A-23, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6246 (phone) 
Joo-youn Lee, 1502 A-13, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6218 (phone) 
The constitutional committee of the student council at the Illinois Mathematics and Science Academy 
(IMSA) has investigated various structures of student government in order to create an "ideal" 
community. New possible structures were developed in response to student concerns as expressed in the 
student council evaluations which were distributed to all members of the IMSA student body. The 
committee attempted to address the majority of student concerns by considering new council formats. 
Some of the formats discussed in committee and with other schools' student governments include petition-
elected representatives, a community forum, a residentially based council, or a continuation of the 
current system. We will discuss results from the student evaluations and possible new structures. 
PSYCHEDELIC POSSUMS YET AGAIN: CONTINUING INVESTIGATIONS ON PATTERNS OF UV-
INDUCED FLUORESCENCE IN OPOSSUM FUR 
Teresa A Lehnhardt, 1504 C-14, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6406 (phone) 
Erica Miller, Willowbrook Wildlife Haven, 525 South Park Boulevard, Glen Ellyn, Illinois 60137, U . S A 
708/790-4913 (phone) 
Ronald H. Pine, Resident Scientist Program, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6067; and Division of Mammals, Field 
Museum of Natural History, Roosevelt Road at Lake Shore Drive, Chicago, Illinois 60605-2498, U.S.A 
312/922-9410 (phone) 
The common North American opossum, Didelphis virginiana Kerr, in common with other didelphids, 
has fluorescent fur under longwave UV light. UV-induced color patterns vary considerably but one 
commonly seen consists of a dorsal and lateral rose, a mint green area on the throat, and a white 
midventral area or areas. Some violet may also occur, and is commonly seen ventrally and on the sides 
of the muzzle. We have been studying patterns of variation in the intensities of the colors and the sizes 
and shapes of the regions showing those colors, and attempting to find correlations with season, gender, 
reproductive condition, and age. Thus far, as expected, we have found especially vivid fluorescence of 
new pelage right after a molt. We have seen what appeared to us as a possible unrelated correlation of 
vivid fluorescence with the period of spring reproductive activity, although this would seem to be unlikely 
on theoretical grounds. Males show a larger area of mint green on the throat. Substances produced by the 
throat gland may not be responsible for the mint green color because an attempt to wash it off the fur failed 
and fresh exudate, at least, does not seem to fluoresce green. No other special patterns or correlations have 
been noted thus far. 
A RHETORICAL ANALYSIS OF EUDORA WELTY'S POWERHOUSE 
Cheri R. Long, English Team, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/897-1630 (phone); and Department of English, Northern 
Illinois University, DeKalb, Illinois 60115, U.SA. 
I analyzed 187 lines of Welly's short story Powerhouse, inquiring into the nature and function of her 
rhetoric. By means of linguistic tools such as lexical analysis and, in particular, semantic cohesion, and 
examination of various aspects of syntax, I sought patterns of thought leading to Welty's thematic 
development. After reviewing the resulting inventories of semantically cohesive categories, syntactic 
variations, and rhythmic dialogue, I concluded that Welty has provided a sympathetic portrait of the black 
jazzman "Powerhouse", her protagonist, and of his band; she also presented : (1) the blues as an 
expression of the black American's experience, (2) a clear picture of U.S. racial estrangement, (3) an 
authentic, dignified exposition of Black American Dialect, and (4) a glimpse at the paradoxical in the 
artistic life: one isolates oneself from the same world which one portrays. 
IS THERE A CONNECTION BETWEEN TYPE A PERSONALITY AND LEFT BRAIN DOMINANCE? 
Erin Lott, 1504 A-20, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6443 (phone) 
Elizabeth Bielenberg, 1504 C-14, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U.S A 708/801-6406 (phone) 
Two tests were given to each of 50 randomly selected students at the Illinois Mathematics and Science 
Academy (IMSA) in order to test their left or right brain dominance tendencies and their Type A or Type B 
tendencies . The latter will be described in detail in our presentation. We will discuss our findings 
concerning possible correlations between Type A personalities and left brain dominance. 
ABNORMAL CONTROL OF POLYAMINE LEVELS IN CANCER CELLS AND IN INDUCING 
ABNORMAL GROWTH 
John L. A Mitchell, Department of Biology, Northern Illinois University, DeKalb, Illinois 60115, U.SA. 
815/753-7837 (phone) 
Waheeda A Shaikh, 1502 C13, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6205 (phone) 
The polyamines spermidine (SPD) and spermine (SPM) are organic cations essential for mammalian 
cell growth. Cells obtain the proper levels of these polyamines by uptake from their environment, when 
available, or by biosynthesis from ornithine (ORN) via the enzyme ornithine decarboxylase (ODC). 
Cancer cells typically have elevated levels of the polyamines, resulting from abnormalities in the 
mechanisms responsible for precise control of these compounds. Our long-term laboratory goal is to 
understand the feedback controls that limit polyamine production by and uptake into normal cells, and 
the abnormalities in these regulatory mechanisms occurring in cancerous tissues. These studies entail 
biochemical and enzymatic analyses combined with genetic and molecular biological techniques to 
ascertain the essential components of polyamine homeostasis in rat liver cancer (HTC) and Chinese 
hamster ovary (CHO) cells in culture. We have discovered a very sensitive polyamine feedback 
mechanism that simultaneously regulates ODC mRNA translation, ODC stability, and polyamine 
transport. In an ancillary study, we have investigated the effects of abnormal polyamine levels on 
embryonic development using the chicken embryo as a model system. 
PUSHING THE ENVELOPE OF INTEGRATED SCIENCE: CONNECTING ASTROPHYSICS AND 
BIOLOGY VIA AN ANALOGY BETWEEN STELLAR EVOLUTION AND MAMMALIAN ONTOGENY 
Edward J. Moyer, Jr., Integrated Science Team, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6073 (phone) 
The astrophysics course that I teach at the Illinois Mathematics and Science Academy (IMSA) includes a 
detailed study of stellar evolution-the sequence of changes that take place in the physical characteristics 
of a star over time. An instructional device commonly used to aid student understanding of this topic is to 
draw an analogy between the sequence of stages that a star goes through in its "life" and the stages of a 
human life. The terms "infancy", "youth", "middle age", and "old age" are conventionally applied to 
stages in both sequences. One tool used extensively in astrophysics is a graph that plots the rate of energy 
loss from stars as a function of their temperature. There are patterns evident from this graph that provide 
clues to understanding the various stages in the life of a star. My question is whether a graph relating 
energy loss to temperature of the body of a mammal during its lifetime would yield similar patterns. I 
will provide additional details of this analogy as well as plans for further development of this question. 
THE REVERSING OF THE CHICAGO RIVER AND SOME OF ITS IMPACTS 
Gregory Oleksy, 1506 B-23, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U.S A 708/801-6652 (phone) 
I discuss the reversing of the Chicago River in the early 1900's and the impact on Chicago and Illinois. In 
addition to explaining why the Chicago River was reversed, I describe the various attempts made to turn 
the river around and some of the problems associated with the project. The state of Missouri, for example, 
complained that its towns along the Mississippi would become polluted by the wastes of Chicagoans. This 
matter was finally resolved after considerable debate in the Supreme Court. 
EVOLUTIONARY STUDIES OF THE MUSHROOM GENUS LACCARIA (FUNGI: BASIDIOMYCETES) 
Elizabeth M. Pine, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6447 (phone) 
Gregory M. Mueller, Field Museum of Natural History, Lake Shore Drive at Roosevelt Road, Chicago, 
Illinois 60605, U . S A 312/922-9410 (phone) 
Laccaria is one of the genera of mushrooms that form ectomycorrhizae, the functional structures in an 
obligate mutualistic relationship with many trees. Laccaria is being used as a model for studies of the 
evolution of ectomycorrhizae and the fungi that form this association. However, these studies are impeded 
by uncertain species limits and unclear phylogeny. We intend to create a classification and intra-genus 
phylogeny based on morphology, on crossing studies, and on molecular comparisons, utilizing 
individuals of diverse morphology and from different geographic regions. Initial results reveal a strong 
correlation between similar morphology and ability to cross. We have sequenced the ITS region of the 
rDNA gene for nine specimens. This region proved to be evolutionarily conservative, however, and we 
encountered insufficient variation to allow significant conclusions to be drawn. Along with further 
morphological and crossing studies, we plan to examine a more variable section of the genome. 
CONFESSIONS OF A GHOSTBUSTER 
Ronald H. Pine, Resident Scientist Program, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6067 (phone); and Division of Mammals, 
Field Museum of Natural History, Roosevelt Road at Lake Shore Drive, Chicago, Illinois 60605-2498, 
U . S A 312/922-9410 (phone) 
For a number of years, I have been active in investigating supposed "paranormal" occurrences and 
phenomena. This includes "haunted" places and "ghosts". Just last week, for example, I took part in an 
investigation in which alleged ghostly goings-on were shown to be explainable in terms of deliberate 
deception practiced by one or more ordinary living flesh-and-blood people. I will recount the high and low 
points of this investigation along with its satisfactory conclusion. In addition, I will deal with some of the 
rules and principles to be learned early on by the apprentice and journeyman ghostbuster who wishes to go 
far in his or her chosen craft. I will also briefly note some of my studies of the deceptions practiced by 
certain faith healers and other charlatans. 
NEW FROGS, ALMOST NEW RATS AND TOADS, AND THE MOUNTAIN THAT ISNT THERE: AN 
ACCOUNT OF THE 1980 FIELD MUSEUM/SMITHSONIAN EXPEDITION TO PANAMA 
Ronald H. Pine, Resident Scientist Program, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6067 (phone); and Division of Mammals, 
Field Museum of Natural History, Roosevelt Road at Lake Shore Drive, Chicago, Illinois 60605-2498, 
U . S A 312/922-9410 (phone) 
Robert J. Izor, Division of Mammals, Field Museum of Natural History, Roosevelt Road at Lake Shore 
Drive, Chicago, Illinois 60605-2498, U . S A 312/922-9410 (phone) 
John Wagner, Division of Insects, Field Museum of Natural History, Roosevelt Road at Lake Shore 
Drive, Chicago, Illinois 60605-2498, U . S A 312/922-9410 (phone) 
Andrew Chen, 1501 A-15, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6107 (phone) 
Charles O. Handley, Jr., Department of Vertebrate Zoology, National Museum of Natural History, 
Smithsonian Institution, Washington, D.C. 20560, U . S A 202/357-1922 (phone) 
One of us (Pine) was leader of the joint 1980 Field Museum/Smithsonian Expedition to Panamd--an 
expedition to an area of the continental divide that was almost totally unexplored biologically. The 
scientific results of this expedition are, for the most part, still unpublished. Among other things, 
expedition members collected undescribed species of frogs, new beetles, a new mite, a kind of rat and a 
kind of toad each of which was previously known from but a single specimen, and a new kind of spider so 
unusual that it made the newspapers coast to coast. Also, many data were collected on elevational and 
geographical distributions of various species, and participants encountered the problem of the high 
mountain peak known as Cerro Santiago, which is on all the maps but doesn't exist. We will discuss our 
ongoing search for the original accounts and observations responsible for this fictitious mountain getting 
into all the world's atlases. 
VOXPOPULI: POP MUSIC AND DISSENTING SOCIAL COMMENTARY DURING THE VIETNAM 
ERA 
Joseph R. Prieto, Office of College Counseling and Career Development, Illinois Mathematics and 
Science Academy, 1500 West Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6013 (phone) 
What were the origins of anti-war protest music that captured a significant share of the pop music market 
during the Vietnam era? How did it evolve from a form of passive social commentary by a relatively 
small segment or sub-culture within our society into a widely-recognized, legitimate avenue of public 
outcry and vehement protest? Did the music create the market or did the market create the music? Based 
on an analysis of several releases issued during the period in question, I will draw conclusions and 
inferences in an attempt to answer these questions. 
MAIZE: CHANGE AND EXCHANGE 
Matthew Pritchard, 1501 C-22, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6153 (phone) 
Karl Hammond, 1501 C-22, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U.S A 708/801-6153 (phone) 
We are presenting a video we made which gives an analytical interpretation of the historical 
significance of corn in Illinois, the United States, and the world. In our researches on the effects of the 
development and spread of maize, we traced the improvements made in maize by Native Americans, the 
uses to which Europeans put maize after they had encountered the crop, and modern developments, 
including the establishment of the Chicago Board of Trade and the production of hybrid corn. 
PREDICTIONS CONCERNING THE GLOBAL HEAT BUDGET OF THE PLUTO/CHARON SYSTEM 
BASED ON MODELS DEVELOPED OF THE THERMAL HISTORY OF THE NEPTUNIAN 
SATELLITE TRITON 
Matthew E. Pritchard, 1501 C-22, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U.S A 708/801-6153 (phone) 
Edward J. Moyer, Jr., Integrated Science Team, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6073 (phone) 
Triton, Neptune's largest satellite, has a composition and density similar to those of the planet Pluto and 
its satellite Charon. Triton's thermal history has been modeled by others using data from the Voyager II 
encounter with the Neptunian system in August, 1989. We use portions of these Triton models, data from 
recent mutual eclipses of the Pluto/Charon system, and data from the Hubble Space Telescope in making 
predictions for the global heat budget of this system. 
THE FROST IN ROBERT FROST 
Harith Rajagopalan, 1505 D-21, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6541 (phone) 
Sonali Bhatt, 1504 C- l l , Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6403 (phone) 
There is a part of Robert Frost's work, a dark side, that is not generally recognized. The usual impression 
of Frost is of a quiet New Englander who was one with nature and his environment in general. This is the 
man who has been thought to have been expressed in his poems. Actually, however, Frost's lesser-known 
poems display a skeptical, pessimistic attitude toward humankind-a feeling that we contend was brought 
on by his troubled life. While Frost did partially fit the stereotype, his dark side, the "Frost in Frost" must 
be recognized as well. We will show the dark side by means of drama, poetry, and commentary. 
THE ANALYSIS OF GENETIC DATA USING LOGIC PROGRAMMING AND GRAPHICS 
Muralidhara Raju, 1505 D-23, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6539 (phone) 
Ross Overbeek, Argonne National Laboratory, Argonne, Illinois 60439, U . S A 708/972-7856 (phone) 
Raymond Hagstrom, Argonne National Laboratory, Argonne, Illinois 60439, U . S A 708/972-6529 (phone) 
Morgan Price, Argonne National Laboratory, Argonne, Illinois 60439, U.S.A 708/972-6529 (phone) 
The knowledge base of genetic data is increasing at a phenomenal pace, especially in such efforts as the 
Human Genome Project now getting underway. However, the tools that biologists have for analyzing this 
wealth of data are limited, and their use requires an extensive background in computer science. To 
remedy this situation, we designed a database system solely for use in facilitating genetic analysis and 
using the Prolog language. We have developed a natural language interface to this database so that 
biologists with no computer science background may formulate complicated queries. In addition, we have 
produced a program to represent these genetic data graphically. We will demonstrate these three 
programs-the database system, the natural language interface, and the graphical representation facility. 
THE COMPUTER AS A TOOL FOR COMPREHENSION 
Tony A Rippy, 1505 D-13, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6511 (phone) 
There have been four major revolutions in the way we learn and think. The first was the development of 
spoken language and the second the development of written language. These allowed information to be 
passed from generation to generation. The third revolution resulted from the invention of the printing 
press, which allowed inexpensive books to be printed in mass quantities. The most recent is the video 
revolution. This allows us to experience events around the world in our homes. We may now be at the 
threshold of the most dramatic revolution yet. The use of computers in modeling ideas will play a more 
and more important role in the way we learn, think, and express ourselves. I will attempt to demonstrate 
ways in which you can use computers to display data visually and to convey various ideas. 
INVESTIGATIONS AND CONTROL OF THE UNSTEADY FLOW FIELD OVER A PITCHING 
AIRFOIL 
George Schwartz, 1506 D-16, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6608 
In recent years, the study of unsteady separated flow management has dramatically increased. The 
research objective is to determine practicability of a flow management system which will control the flow 
over a pitching airfoil. The research has two practical applications: (1) increasing the maneuverability 
of fighter aircraft, and (2) management of flow over helicopter rotors. The dominant feature of the flow 
field over a pitching airfoil is the formation and evolution of the dynamic stall vortex (DSV). The DSV 
initially provides increased lift. As it sheds, dynamic stall results, which is highly undesirable. Of 
particular interest is the application of suction at the leading edge of the airfoil. I am attempting to 
determine the optimum suction flow rate which results in a suppression of the DSV for the longest period 
possible during pitch up. The principal factors that influence the formation of the DSV, as well as its 
control, are the pitch rate and the Reynolds number. The results are extremely positive, indicating that 
the correct use of the suction technique can dramatically alter the flow field to meet a desired objective, 
such as delaying vortex shedding. 
POLYAMINES IN CHICKEN EMBRYO DEVELOPMENT 
Waheeda A Shaikh, 1502 C13, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6205 (phone) 
John L. A Mitchell, Department of Biology, Northern Illinois University, DeKalb, Illinois 60115, U.SA. 
815/753-7837 (phone) 
Polyamines are simple ubiquitous cations which are present in all eukaryotic cells. These compounds 
are necessary for cell growth and differentation and are believed to be closely regulated during these 
processes, but not much else is known about the role polyamines play in controlling development. We 
conducted experiments with the polyamines, which are putrescine, spermine, and spermidine, in order to 
discover the role they play in chicken embryo development—specifically, we observed the effects of 
constant high concentrations of polyamines. The embryos were subjected to these high levels and to the 
irreversible inhibitor of polyamine synthesis, Difluoromethylornithine (DFMO), to see the results of 
polyamine concentrations that are not so closely regulated. Inhibition of polyamine formation with 
DFMO resulted in miniaturization of embryos. Additional polyamine application resulted in a reversal 
of the growth inhibition, but the treated embryos showed abnormalities. This suggests that the embryos 
had certain tissues that developed normally while others developed abnormally or not at all in response to 
abnormal levels of polyamines. 
ANALYSIS OF VOCALIZATIONS OF TWO SPECIES OF PENGUINS 
Tanyia Shaw, 1504 A-20, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6443 (phone) 
John T. Thompson, Integrated Science Team, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6050 (phone) 
We are studying vocalization patterns of two species of penguins, the Gentoo Penguin (Pygoscelis papua) 
and the Rockhopper Penguin {Eudyptes chrysocome), at John G. Shedd Aquarium in Chicago. Making 
sound recordings of the birds has proved difficult because of echoes and hazards to the equipment from the 
activity of the birds, including a pair of nesting Gentoos that have taken over the best area for microphone 
set-up. Nevertheless, we have captured many vocalizations on tape. Although the sonogram machine we 
are using is something of an antique, my data appear to be clean and should prove to be helpful. We plan to 
compare wide band, narrow band, and contour band settings of the sonograms for one vocalazation as 
well as ascertain the differences between various Gentoo calls and how they compare with those of the 
Rockhoppers. By the date of this presentation, we should have already accomplished some worthwhile 
analyses of our data. 
THE EFFECTS OF ULTRAVIOLET LIGHT ON DNA METABOLISM IN CULTURED INSECT CELLS 
Susan C. Styer, Integrated Science Team, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6050 (phone) 
T. Daniel Griffiths, Department of Biological Sciences, Northern Illinois University, DeKalb, Illinois 
60115, U . S A 815/753-7845 (phone) 
Insect cells are significantly more resistant to the lethal effects of 254 nm ultraviolet light (UV) than are 
mammal cells. The predominant photoproduct produced by UV is the (5-6) cyclobutyl pyrimidine dimer. 
There is controversy about whether this DNA lesion, or another, the pyrimidine (6-4) pyrimidone, is 
responsible for the biological effects of UV. Insect cells contain a photolyase which selectively removes the 
(5-6), but not the (6-4) lesion, and this enables one to study the relative roles of these lesions. Insect cell 
lines derived from the cabbage looper (Trichoplusia ni) and the Indian meal moth {Plodia interpunctella) 
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were exposed to UV and then evaluated as to their ability to incorporate H-thymidine. After exposure, 
cells from the Indian meal moth exhibited a rapid and prolonged depression in the rate of thymidine 
incorporation, whereas cells from the cabbage looper showed only a slight drop in incorporation and a 
rapid recovery. The extent of depression in thymidine incorporation was not correlated with the amount 
of cell-killing by UV in these cell lines. Blockage of fork progression was correlated with the depression 
in thymidine incorporation. Photoreactivation did not entirely relieve blockage, depression in 
thymidine incorporation, or cell-killing, which indicates that although the (5-6) dimer appears to be the 
major DNA lesion responsible for these effects, other DNA lesions, such as the (6-4) photoproduct, may 
play a role. In addition, activation of alternative sites of replicon initiation appeared to correlate with the 
depression in thymidine incorporation and the excision capabilities in these cells. The resistance to UV 
in these insect cells as compared to that in mammal cells may be due to their ability to rapidly remove the 
(5-6) DNA lesion, which is the critical DNA lesion in these insect cells. 
A PHOTOELECTRIC PHOTOMETRIC ANALYSIS OF THE DWARF CEPHEID STAR VZ CANCER 
David Vakil, 1503 D-24, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U . S A 708/801-6333 (phone) 
Edward J. Moyer, Jr., Integrated Science Team, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6073 (phone) 
Dwarf cepheids are stars which expand and contract in a periodic manner. Depending on the cepheid in 
question, the period of pulsation ranges from one to six hours, and the changes in magnitude range 
between 0.3 and 1.0. This change in brightness is sufficiently great as to allow study using facilities 
available at the Illinois Mathematics and Science Academy (IMSA). We intend to measure the 
brightness of the dwarf cepheid VZ Cancer as a function of time in order to generate a graph known as a 
light curve. This graph will then be analyzed to determine the characteristics of the star. We will discuss 
the history and current status of this project and outline the directions we wish to take in future research in 
this area. 
CHAOS AND BIOLOGICAL SYSTEMS: IS THE SCIENCE OF CHAOS RELATED TO THE DYNAMICS 
OF THE SYSTEMS OF LIVING ORGANISMS? 
Aran K. Villivalam, 1505 D-24, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U.S.A 708/801-6538 (phone); and Physiology Department, Loyola 
University Medical Center, Maywood, Illinois 60153, U.S.A 
Michael Ombrello, 1506 D-10, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, 
Aurora, Illinois 60506-1039, U . S A 708/801-6614 (phone); and Physiology Department, Loyola 
University Medical Center, Maywood, Illinois 60153, U .SA. 
Many of the basic functions of living organisms are regulated by the autonomic nervous system (ANS). 
Fluctuations of the dynamics of various systems which are involved in these functions are monitored and 
restricted by the ANS. If these functions are regulated, then each should follow some pattern. Linear 
analysis has shown that the dynamics are definitely nonlinear and additional analysis leads us to 
believe that geometric interpretation of this information should prove to be the most fruitful. A description 
of how biological dynamical systems can best be viewed seems to match the perspective from which chaos 
has been best understood. Our research shows that a connection between the two does exist. We will 
explain in detail how we have reached this conclusion and discuss the strength of the connection. 
THE REACTION OF GLUCOSE WITH SELECTED NUCLEOSIDES 
David Wagner, 1506 C-21, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6631 (phone) 
Richard F. Dods, Integrated Science Team, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6047 (phone) 
It seems likely that glucosylation of certain proteins is responsible for some complications that occur in 
diabetes. A recently published paper [A Cerami, H. Vlassara, M. Brownlee, Diabetic Care 11 Supplement 
1, 73-79 (1988)] suggests the occurrence of nonenzymatic reaction of glucose with bacterial nucleic acids 
and that this same type of nonenzymatic reaction may take place in humans with diabetes mellitus and 
lead to complications. In order to assess the likelihood of glucose reacting with nucleic acids, we plan to 
react glucose with various nucleosides under physiological conditions. Our first step will be to investigate 
methods to determine whether there has been a reaction between a nucleoside and glucose. The 
nucleosides will be separated by thin layer chromatography using various media and solvents. 
IS ALL LEARNING CREATED EQUAL? 
David T. Workman, Integrated Science Team, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/801-6969 (phone) 
William J. Stepien, Social Science Team, Illinois Mathematics and Science Academy, 1500 West 
Sullivan Road, Aurora, Illinois 60506-1039, U . S A 708/907-0110 (phone) 
Current attempts to improve science and mathematics education in this country will fail if they are too 
simple-minded. Based on what we now know about how people learn and how they use knowledge, 
development of an appropriate new learning environment is now possible. We will provide a description 
of, and a rationale for, this new environment. The course "Science, Society, and the Future", as conducted 
at the Illinois Mathematics and Science Academy (IMSA), will be used as an example of this new 
environment. 
OBSERVATION OF SIDEROPHORE-MEDIATED IRON UPTAKE IN THE 
HETEROBASIDIOMYCETE, Ustilago violacea* 
James Young, 1501 A-24, Illinois Mathematics and Science Academy, 1500 West Sullivan Road, Aurora, 
Illinois 60506-1039, U.S.A 708/801-6140 (phone) 
Iron is necessary to living organisms. Among other things, it is a constituent of iron-sulfur proteins and 
heme groups. It also plays roles in the biosynthesis of DNA and chlorophyll and in respiration. In an 
aerobic environment, iron exists in the ferric form, to which the cell membranes of microorganisms are 
impermeable. Acquisition of iron can therefore be problematic for these organisms. Microbes produce 
iron-chelating compounds called siderophores, which aid in iron uptake. I investigated siderophore-
mediated iron uptake in the smut fungus, Ustilago violacea. Rhodotorulic acid, the siderophore produced 
by U. violacea, brings iron to the cell surface without entering the cell. I studied the uptake of iron in cells 
that had been grown with and without iron. Cells were suspended in an acetate buffer, siderophore-iron 
complex was added, and samples were assayed for iron-siderophore level using a spectrophotometer. I 
hypothesize that the cells grown without iron will have receptors for the siderophores, thereby facilitating 
iron uptake. I found an initial drop in iron-siderophore levels in the cells grown without iron, indicating 
rapid uptake, while in the controls the iron siderophore complex increased. The kinetics of siderophore-
mediated uptake will be expanded for periods shorter than 30 minutes and will be extended to 12-24 hours. 
These studies will indicate whether receptors for the siderophore-iron complex are induced in the absence 
of iron, what the kinetics of iron uptake are in this fungus, and will develop a protocol for studying cells 
with mutations affecting iron uptake. 
*This work was accomplished in the course of a mentorship with the Department of Ecology and 
Evolution, University of Chicago, Chicago, Illinois. 
